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AMENDMENTS 
Please reinstate claims 10, 20, 28, and 40 as claims 41-44. 
Please amend claims 1> 11, 21, 29-31, 35, and 36, 
A complete list of the pending claims follows: 



1. (Currently Amended) A piston head assembly for reciprocating in a 
cylinder, the cylinder having an inside surface, the inside surface having an inside 
diameter, the piston head assembly comprising: 
a piston hub comprising: 

an annular flange having an outer surface; and 
an annular resilient piston seal mounted on the piston hub, the annular 
resilient piston seal comprising: 

an annular heel section of a first resilient material having a first 
hardness, the annular flange concentrically embedded into a posterior 
portion of the annular heel section, an outer portion of the posterior portion 
of the annular heel section surrounding a portion of the outer surface of the 
annular flange; and 

a lip section of a second resilient material, the second resilient 
material having a second hardness with the second hardness being less than 
the first hardness, the lip section concentrically connected to an anterior 
portion of the annular heel section, the lip section sealing with the inside 
surface of the cylinder^ 

•wherei n th e firsfrrooilient m at erial is a polyur ethaae the annular heel 
section is disposed between the annular flange and the lip section . 



2. (Original) The piston head assembly of claim 1, wherein the annular 
resilient piston seal is bonded to the piston hub. 

3. (Original) The piston head assembly of claim l 0 wherein the annular heel 
section surrounds the entire outer surface of the annular flange. 

4. (Original) The piston head assembly of claim 3, the annular flange 
comprising: 
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an annular lip on a posterior surface of the annular flange, the heel section 
overlapping the annular lip. 

5. (Previously Amended) The piston he ad assembly of claim l, the lip section 
comprising: 

an annular projection formed in an outer surface of the lip section, the 
annular projection having a maximum outer diameter in an interior portion of the 
annular projection greater than the inside diameter of the inner surface of the 
cylinder, the annular projection compressible upon insertion of the piston head 
assembly into the cylinder, forming a seal. 

6. (Original) The piston head assembly of claim 5, the annular projection 
formed by macriining the second resilient material, 

7. (Original) The piston head assembly of claim 5, the annular projection 
formed by molding the second resilient material. 



^ 8. (Original) The piston head assembly of claim 5, wherein the annular 

projection has a generally triangular cross section. 

9. (Previously Amended) The piston bead assembly of claim 1, wherein the 
second resilient material is a polyurethane. 

10. (Cancelled). 

11. (Currently Amended) A resilient annular piston seal for mounting on a 
piston head for reciprocating in a cylinder, the cylinder having an inside surface, the inside 
surface having an inside diameter, the resilient annular piston seal comprising: 

an annular flange having an outer surface; 

an annular heel section of a first resilient material having a first hardness, 
the annular flange concentrically embedded into a posterior portion of the annular 
heel section, an outer portion of the posterior portion of the annular heel section 
surrounding a portion of the outer surface of ihc annular flange; and 

a lip section of a second resilient material, the second resilient material 
having a second hardness with the second hardness being less than the first 

052586.0003 HOUS'lON 279731 *1 3 

Received from < 7132360822 > at 7/16/03 11:11:29 AM [Eastern Daylight Time] 



07/16/2003 10:13 FAX 713236082 



AKIN GUMP HOU 




@005 



hardness, the hp section concentrically cojmected to an anterior portion of the 
annular heel section, the lip section sealing with the inside surface of the cylinder* 

wherein-fee first r e silient materia) is it ^&e Mir e than e the annular heel section 
is disposed between the annular flange and the hp section . 



12. (Original) The piston seal of claim 1 I, wherein the piston seal is bonded to 
the annular flange. 



13. (Original) The piston seal of claim 11, wherein the annular heel section I 



14. (Original) The piston seal of claim 13, the annular flange comprising: 

an annular lip on a posterior surface of the annular flange, the annular heel 
section overlapping the annular lip. 



15. (Previously Amended) The piston seal of claim 11, the lip section 



an annular projection formed in an outer surface of the lip section, the 
annular projection having a maximum outer diameter in an interior portion of the 
annular projection greater than the inside diameter of the inner surface of the 
cylinder, the annular projection compressible upon insertion of the piston head 
assembly into the cylinder, forming a seal. 

16. (Original) The piston seal of claim 15, the annular projection formed by 
machining the second resilient material. 



17. (Original) The piston seal of claim 15, the annular projection formed by 



molding the second resilient material. 

18. (Original) The piston seal of claim 15, wherein the annular projection has a 
generally triangular cross section. 



surrounds the entire outer surface of the annular flange. 



comprising: 



19. (Previously Amended) The piston seal of claim ll t wherein the second 
resilient material is a polyurethane. 
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20. (Cancelled). 

2L (Currently Amended) A method of sealing a piston head for reciprocating 
in a cylinder, the cylinder having an inside surface, the inside surface having an inside 
diameter, the method comprising the steps of; 

forming an annular heel section from a first resilient material having a first 
hardness; 

concentrically embedding an annular flange in a posterior portion of the 
annular heel section, covering a portion of the outer surface of the annular flange 
with the first resilient material; 

attaching the annular heel section to the annular flange, forming a piston 

head; 

concentrically forming an annular lip section from a second resilient 
material having a second hardness onto an anterior surface of the annular heel 
section, with the second hardness being less 1han the first hardness, the annular lip 
section having a maximum outer diameter in an interior portion of the annular Up 
section larger than the inside diameter of the inside surface; and 

inserting the piston head into the cylinder, comprising the step of 
radially compressing the annuhtr lip section to form a seal a 

wherei n t hn f in t msilirn t mn t c u al L a pu Iym uU i* uu u the annu lar heel section 
is dis p osed between the annular flange and the annular lip section. 

22. (Original) The method of claim 21, the step of attaching the annular heel 
section to the annular flange comprising the step of: 

bonding the annular heel section to the annular flange. 

23. (Original) The method of claim 21, die step of concentrically embedding 
an annular flange in a posterior portion of the annular heel section comprising the step of: 

covering the entire outer surface of the annular flange with the annular heel 

section. 

24. (Original) The method of claim 23, further comprising the step of: 
concentrically forming an annular Hp in a posterior surface of the annular 

flange; and 
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the step of embedding the annular flange comprising the step of: 
wrapping the annular heel section aiound the outer surface of the annular 
flange onto the annular lip of the annular flange. 

25. (Cancelled). 

26. (Previously Amended) The method of claim 21, the step of concentrically 
forming an annular lip section comprising the step of: 

forming an annular projection on an outer surface of the lip section, the 
annular projection having a maximum outer diameter in an interior portion of the 
annular projection equal to the maximum outer diameter of the Hp section. 

27. (Previously Amended) The method of claim 21, wherein the second 
resilient material is a polyurethane. 

C/j? 28. (Cancelled). 

29. (Currently Amended) A method of improving the life of a reciprocating 
piston seal in a cylinder, the cylinder having an inside surface, the inside surface having an 
inside diameter, the method comprising the steps of: 

forming a resilient annular piston seal from a resilient matorial onto an 
annular piston hub having an anterior surface, a posterior surface, and an outer 
surface, the resilient annular piston seal formed onto the anterior surface of the 
piston hub, the resilient annular piston seal generally having an outer diameter less 
than the inside diameter of the cylinder, comprising the steps of: 

forming a heel portion of the a first resilient material having a first 
hardness onto the anterior surface of the piston hub; and 

concentrically forming a lip portion of a second resilient material 
having a second hardness onto the heel portion distal from the piston hub, 
with the second hardness being less than the first hardness; and 
forming the firgj resilient material around a portion of the outer surface of 
the piston hub, covering the portion of the outer surface of the piston hub a 

wherein-tho resiliont matorial in a polv a*efeaae the heel portion is formed 
between the piston hub and the lip portion . 
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30. (Currently Amended) The method of claim 29, the step of forming the first 
resilient material around the portion of the outer surface of the piston hub comprising the 
step of: 

bonding the resilient annular piston seal to the piston hub. 

3 1 . (Currently Amended) The method of claim 29, the step of forming the first 
resilient material around the portion of the outer surface of the piston hub comprising the 
steps of: 

forming a annular lip in the posterior surface of the piston hub; and 
wrapping the first resilient material over the annular lip. 

32. (Cancelled). 

33. (Previously Amended) The method of claim 29, the step of forming a 
resilient annular piston seal further comprising the step of: 

forming a concentric annular projection in the lip portion having a 
maximum outer diameter in an interior portion of the concentric annular projection 
greater than the inside diameter of the cylinder. 

34. (Original) The method of claim 33, wherein the concentric annular 
projection has a generally triangular cross-section. 

35. (Currently Amended) A piston head assembly for reciprocating in a 
cylinder, the cylinder having an inside surface, the inside surface having an inside 
diameter, the piston head assembly comprising: 

a piston hub comprising: 

an annular flange having a first surface, a second surface, and an 
outer surface connecting the first surface and the second surface; and 
a first annular resilient piston seal mounted on the first surface of the piston 
hub, the first annular resilient piston seal comprising: 

a first annular heel section of a first resilient material having a first 
hardness; and 

a first lip section of a second resilient material, the second resilient 
material having a second hardness with the second hardness being less than 
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the first hardness, the lip section concentrically connected to the first 
annular heel section distal to the annular flange; 

a second annular resilient piston seal mounted on the second surface of the 



piston hub, the second annular resilient piston comprising: j 

a second annular heel section »f the first resilient material; and j 

a second lip section of the second resilient material, the second lip j 

section concentrically connected to the second annular heel section distal to j 

the annular flange; and j 

an annular middle section of the first resilient material connecting the first ! 

annular resilient piston seal and the second annular resilient piston seal, the annular j 

middle section covering the outer surface of die annular flange^ 

whereirjHfee- Arflt r05ilicnt - m ateria l-4a-- a pol vur e th aae the first annular heel j 

section is disposed between the annular flange and the first lip secti on , and { 

wherein the second annular heel section is disposed between the annular j 



36. (Currently Amended) A piston head assembly for reciprocating in a 
cylinder, the cylinder having an inside surface, the inside surface having an inside 
diameter, the piston head assembly comprising; 
a piston hub comprising: 

an annular flange having an anterior surface, an outer surface and a 



posterior surface; and 

an annular resilient piston seal mounted on the piston hub, the annular 
resilient piston seal comprising: 



outer surface of the annular flange at an intersection between the outer 
surface and the posterior surface; and 

a lip section of a second resilient material, the second resilient 
material having a second hardness with the second hardness being less than 
the first hardness, the lip section concentrically connected to the annular 
heel section distal to the annular flange, 



flange and the second lip section . 



an annular heel section of a first resilient material having a first 
hardness mounted on the anterior surface of the annular flange; 

an annular bumper section of the first resilient material covering the 
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wherei n the firot resilient mat e rial ig f trp olyur e than o the annular heel section 
is disposed between the annular flange and the lip section . 

37. (Previously Amended) The piston head assembly of claim 36, the lip 
section comprising: 

an annular projection formed in an outer surface of the lip section, the 
annular projection having a maximum outer diameter in an interior portion of the 
annular projection greater than the inside diameter of the inner surface of the 
cylinder, the annular projection compressible upon insertion of the piston head 
assembly into the cylinder, forming a seal. 

38. (Original) The piston head assembly of claim 37, wherein the annular 
projection has a generally triangular cross section, 

39. (Previously Amended) The piston head assembly of claim 36, wherein the 
second resilient material is a polyurethane. 



40, (Cancelled). 



41. (Reinstated — Formerly Claim 10) Hie piston head assembly of claim 1, 
wherein the first resilient material is a polyurethane. 

42. (Reinstated— Formerly Claim 20) The piston seal of claim 11, wherein the 
first resilient material is a polyurethane. 

43. (Reinstated— Formerly Claim 28) The method of claim 21, wherein the 
first resilient material is a polyurethane. 



44. (Reinstated— Formerly Claim 40) The piston head assembly of claim 35, 
wherein the first resilient material is a polyurethane. 
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